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(54) OPTICAL PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To optimize phase difference adjustment in a 
laser beam and to make an optical pickup thinner by 
integrally attaching a diffraction grating with a package and 
providing it so that a rotation angle where a signal 
amplitude of a tracking error becomes roughly maximum, is 
maintained. 

CONSTITUTION: The grating (diffraction grating) 4 is 
attached to the outgoing side of the laser beam in the 
package 2 integrally with the package 2. The grating 4 is 
formed beforehand having an attaching rotation angle ( 6 ) 
where the signal amplitude of the tracking error becomes 
roughly maximum. Thus, the phase difference adjustment in 
the laser beam is optimized, or the position and rotation 
adjustment of a hologram element are simplified, and the 
optical pickup is made thinner. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
-damages caused by the use of this translation. 

, 1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The diffraction grating for sub beam generating for detecting a tracking error is 
formed in the outgoing radiation side of the laser beam in the package equipped with 
semiconductor laser. In the optical-pickup equipment with which it is reflected by the one- 
way mirror and a disk irradiates after the laser beam by which outgoing radiation was carried 
out from the above-mentioned semiconductor laser passes the above-mentioned diffraction 
grating, and the reflected light from a disk is received in a photo detector The above- 
mentioned diffraction grating is optical-pickup equipment characterized by establishing the 
angle setting means for maintaining this rotation grid to angle of rotation from which the 
signal amplitude of the above-mentioned tracking error serves as the maximum mostly while 
being attached in the outgoing radiation side of the laser beam in a package. 
[Claim 2] The above-mentioned angle setting means is optical-pickup equipment according to 
claim 1 characterized by consisting of diffraction gratings formed to have beforehand 
anchoring angle of rotation from which the signal amplitude of a tracking error serves as the 
maximum mostly. 

[Claim 3] The above-mentioned angle setting means is optical-pickup equipment according to 
claim 1 characterized by forming a one-way mirror in the surroundings of the optical axis of 
the mirror reflected light free [ rotation ], and constituting it. 

[Claim 4] The diffraction grating for sub beam generating for detecting a tracking error is 
formed in the outgoing radiation side of the laser beam in the package equipped with 
semiconductor laser and the photo detector. After the laser beam by which outgoing radiation 
was carried out from the above-mentioned semiconductor laser passes the above-mentioned 
diffraction grating, it is reflected by the one-way mirror and a disk irradiates. In the optical- 
pickup equipment with which the reflected light from a disk passes the hologram element for 
a signal detection, and is received in a photo detector While the above-mentioned diffraction 
grating is attached in the outgoing radiation side of the laser beam in the above-mentioned 
package, the cylindrical shape-like attachment section is formed in the surroundings of the 
diffraction grating in this package, in this attachment section Optical-pickup equipment with 
which the above-mentioned hologram element is characterized by having fitted loosely into 
the surroundings of an optical axis free [ rotation ]. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] ~ ~~ ~ ~ ~~~~ ~ ~ 

[0001] 

[Industrial Application] this invention relates to the optical-pickup equipment with which the 
package was equ.pped with semiconductor laser and the photo detector and which reads a 
disk by the so-called mould type laser 
[0002] 

ne^ Pt i°f n ° f ^ Pri ° r /^ T s* ° ptica| -P |cku P equipment (a "optical pickup" is only called 
J, ^ V re U ng !. ,S !° rmed ° Pt, ' Cal di5k Unit This °P tical P' cku P is equipped 

r^^sable ^ «" »«° ^ *h. optic for error signal general as 

[0003] That is in the optical pickup, as shown in drawing 1 J, . the luminescence section 60 is 

Zn£ 7 ♦ i Ce J nce . section 60 is constituted from a package 52 which enclosed 

semiconductor laser 51 and this semiconductor laser 51 

i!h? 4 K ° P w °t l ° P + erati0n °f the conventional optical pickup is explained. First, after the flux of 
hght by which outgoing radiation was carried out from semiconductor laser 51 penetrates a 

blZTw ^ ^ 'uV S diV L d f d int ° 3 main b6am M1 ' the Sub beam S1 - and S2. These main 

tn. ^ 7 TT S1 bent With 3 ° ne " Way mirror 54 ' pass along a collimate 

rnSll Irl T ?TT! d d ° W ' ° n the Signal Side of a disk 57 with an objective lens 56. 
L0005] The reflected l.ght from a disk 57 penetrates a one-way mirror 54 has the 

ast.gmat.sm for focal error generation, and it carries out incidence to a photo detector 59 By 

this, they are a tracking error signal, a focal error signal, and RF (Radio Frequency) A signal 

theVZ I fh »V S Sh ° Wn in drawin * 3 Which is explanatory drawing of this invention, 

the spot on the disk 57 for acqu.nng a tracking error signal is irradiated in offset angle theta 
so that an error signal may serve as the maximum to one truck 20. Phase contrast 
^hnw^ 6 ^ ?V ^ beamS iS performed ^ dually rotating the diffraction grating 53 

r s lT^ • Above - men u tioned off ^t angle theta is an angle from which a tracking 
error signal amplitude serves as the maximum. 

C0006] On the other hand, after branching the return light from a disk 57 in one-way mirror 
drawinfnf^^ ^ h ^ COnv f nt,ona ' °Pf a ' P^up, as shown in drawing 6 (a) which is explanatory 
drawing of this invention, and (b), the method led to a photo detector 9 and 12 by the 
hologram element 14 is also put in practical use. 

[0007] In this method, positioning of the hologram element 14 and rotation adjustment are 
required. The above-mentioned positioning is adjusting a position in the direction of X 
perpendicular to an optical axis, and the direction of Y for the hologram element 14, and in 
order that rotation adjustment may adjust the focusing point of a focal error signal it says 
rotating the hologram element 14 V 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 

r2T^2Z +7 * IS , g0ing .o 0 tbin - sha P e -'" ze an °P^ a ' P^P. there is a limitation on the 
relat.on between the package 52 of semiconductor laser 51 , or the package of a photo 



- ot^Slm ' Tli* 1^ , tr0 , Uble tHat ft iS diffiCU,t t0 attain thin ^ape-ization of the optical 
Pickup demanded from the disk unit main part as a product 

• [0009] | Moreover, since a diffraction grating 53 needed the electrode holder which can carry 
*ut rotation adjustment of the diffraction grating 53 because of phase contrast adjustment of 
a laser beam for this diffraction grating 53 while a package 52 is the. thing of another object 
..and it is constituted, the cost rise was to be invited by this 

[0010] Furthermore in the hologram method which aimed at the curtailment of an optic and 
the simplification of l.ght-receiving section adjustment in a light-receiving system the 
adjustment and rotation adjustment of the direction of X-Y in the hologram element 14 are 
indispensable, and had not resulted in still sufficient simplification to this 

th.s .nvention is made in view of the above-mentioned conventional trouble and the 
purpose .s m offering the optical-pickup equipment which can attain thin shape-ization of an 
opt.calp.ckup, enabl.ng the position of optimization of the phase contrast adjustment in a 
[OoTa] ° r 3 Sram element ' and simplification of rotation adjustment. 

[Means for Solving the Problem] The optical-pickup equipment of invention according to 
claim 1 In order to soK/e the above-mentioned technical problem, the diffraction grating for 
sub beam generating for detecting a tracking error is formed in the outgoing radiation side of 
the laser beam in the package equipped with semiconductor laser. In the optical-pickup 
equipment with which it is reflected by the one-way mirror and a disk irradiates after the 
laser beam by wh.ch outgoing radiation was carried out from the above-mentioned 
sem.conductor laser passes the above-mentioned diffraction grating, and the reflected light 
from a disk ,s received ,n a photo detector While the above-mentioned diffraction grating is 

^hr e h m l e OUt f ' ng radiat, '° n Side ° f the ' aSer beam in a * acka &> * is characterized by 
whi^h th • i angl ^ Se J ttin f means for maintaining this rotation grid to angle of rotation from 
mostly 31 amp ' ltude 0f the above-mentioned tracking error serves as the maximum 

[0013] In order that the optical-pickup equipment of invention according to claim 2 may solve 
the above-mentioned techn.cal problem, in the optical-pickup equipment of a claim 1 the 

fnZZTT '° ne K T gl ! *? ting meanS iS characte ^ed by consisting of diffraction gratings 
formed to have beforehand anchoring angle of rotation from which the signal amplitude of a 
tracking error serves as the maximum mostly. 

[0014] In order that the optical-pickup equipment of invention according to claim 3 may solve 
the above-mentioned technical problem, in the optical-pickup equipment of a claim 1 the 
above mentioned angle setting means is characterized by forming a one-way mirror in the 
surroundings of the optical axis of the mirror reflected light free [ rotation ], and constituting 

[001 5] The optical-pickup equipment of invention according to claim 4 In order to solve the 
above-mentioned technical problem, the diffraction grating for sub beam generating for 
detecting a tracking error is formed in the outgoing radiation side of the laser beam in the 
package equipped with semiconductor laser and the photo detector. After the laser beam by 
which outgoing rad,ation was carried out from the above-mentioned semiconductor laser 

S, a s t7rr,H , rr 6 "^ 0 " 6 ^ dif ! raction gratin g" * is refle <*ed by the one-way mirror and a 
disk "radiates In the optical-pickup equipment with which the reflected light from a disk 
thTl 3 hol J ra ™f[ e ™nt for a signal detection, and is received in a photo detector While 
h.!m d,ffraction e ratin g is attached in the outgoing radiation side of the laser 

beam m the above-ment.oned package, the cylindrical shape-like attachment section is 
formed in the surroundings of the diffraction grating in this package, and the above- 
mentioned hologram element is characterized by having fitted loosely into the surroundings of 
an optical axis free [ rotation ] at this attachment section 
L001 6 J 



• [Function] According to the composition of a claim 1 , a diffraction grating is attached in th* 
outgoing radiation side of the. laser beam in a package attached ,n the 

' Mrlr is : a ' th0Ugh th f installation space for a diffraction grating was required since a 
-d ffractjon gratmg ,s united with a package, by this invention, the installation space of a 
drifect.cn grating is omissible [ the diffraction grating is conventionally formed with the 

.package and another object, and ]. Moreover, this rotation grid is maintained by the angle 
^^Z^ r ° tati0n ^ *» « a -ck,4 er^strves 

[001 8] Therefore, it becomes possible to attain thin shape-ization of an optical pickup 

r e n n n^ g A 0Ptlr !;! Zatl0n ° f the Ph3se COntrast adjustment in a laser beam P ' 
L0019] According to the composition of a claim 2, since the angle setting means consists of 

am^n^of l ngS ^° t0 anCh0Hng ang ' e ° f r ° tation from wh ich the sign" 
^t^^ZZ^ S 7 CS ? maXimUm mo ^'^hand, optimization of the 
rm9nl m ad J" stment ln a laser beam is attained from the beginning. 

™MZ^'<^^ Sm r WhiCh r ° tate 3 d,ffraCti ° n grating is a,so -necessary. 
L atoned COmpl,Cat, ° n of can be avoided and simplification of a space can 

[0021] Therefore, it becomes possible to attain thin shape-ization of an optical oickuo 
r e 0 na ^i° pt ^! Zation of the P h -e co^rast adjustment in a laser beam ' 
L0022] According to the composition of a claim 3. a one-way mirror is formed in the 

^^:\^^f S ° f ^ " «■* «- C «**n 1 and t£ angle 

li!ht fi F °h ' il i an Carry ° Ut by rotating the one ~ wa y mirror for bending the flux of 

-ght for phase contrast adjustment of the sub beam from which the signal amplta.de of a 

c^X^rf th T~ r St,y " °°™^y- * is still more accurate Ir phase 

r0024 a Trf^ f A S b6am ' Can ° arry ° Ut With ° ut needin g a space. 
L0024J Therefore, ,t becomes poss.ble to attain thin shape-ization of an optical pickup 

rnno^ll ° Pt,m ! Zat,0n of the P ha s e contrast adjustment in a laser beam * 
L0025J According to the composition of a claim 4, it is applied to the optical-pickup 
equipment with which the method which leads the return light from a disk to a photo detector 
by the hologram element after branching by the one-way mirror was adopted and the 
package was equipped with semiconductor laser. And while a diffraction grating is attached in 

a^tachT? rad ; at '° n ° f ^ ' aSer b6am in 3 Package ' the cylindricafshapeHike 

Tn T SeCt '° n f ° rmed the surroundings of the diffraction grating ,n this package 

^•^^T° d h ,° IOg . ram &l r ent HaS mt6d ,OOSe,y int ° this" attachment ^secton 
rree i rotation around an optical axis ] 

Si axis^Vhofo 00 ' POSi | tl0ning L" tHe direCtion ° f X " Y of th * right-angled direction to the 
optical axis of a hologram element becomes possible automatically by attaching a holosram 
element ,n the cylmdncal shape-like attachment section. Moreover rotation , adjustment of a 
IS^Sc^ " ""^^ ^ r ° tating 3 h ° ,0gram e — t a roU nd°a n n *$Z^t 

l l°nll l he lfT' S jT P ! ifiCation in the position of 3 hologram element and rotation adjustment 
[0028] shape-ization of an optical pickup can be attained. adJUStment 

[Example] 

^6^1 ^ 33 f0 " 0WS eXamP ' e ° f th ' S inV6nti0n is •xP'-'nad based on drawing 

eSl e T hLTh C ? l " PiCkUP 6quipment (a "°P tical P ick ^P" is only called hereafter) of this 

laseTfwaf .nHJrJT CenC v 8 ?° n 10 Which haS the package 2 with which semiconductor 
lid^f ™ V . ■ ^e grat.ng 4 as a diffraction grating formed in the outgoing radiation 
side of the laser beam in this package 2, a one-way mirror 11, the collimate Ls 5 the 



• Ph ° t0 det6C ' t0r 8 ' aSer - pOWer C ° ntr0, : and the ""to detector 9, as 

' fh^ 303 £ 8 . shown . in drawin * 1 ■ the above-mentioned package 2 consists of a transparent 
:th,ng wh.ch consists of resins, such as a polycarbonate, and protects the semiconductor 
laser 1 which consists of a chip fixed on the substrates 3, such as a leadframe, and the wire 
..bond which ,s not illustrated. Thus, the semiconductor laser 1 of composition of having been 

rnntfp PaCkage 2 iS Ca " ed m ° U,d type ,aser or flat Package laser. 

onncl-, ^ !'T 6 ? 6 luminescence se <*on in the conventional mould type laser was 

constrtuted. by a metal pedestal, a metal cylindrical cup, and cover glass, it was structure 

whe^ a l a ^t US m COSt , Moreo y ( er ' in the "«tal cylindrical cup, since there was a limitation 
when a d.ameter was made small, ,t was disadvantageous to thin-shape-izing of an optical 

slt to'then t erm ° re ' T^ He l TT CenCe SeCti ° n ' SinCe the conventional diffraction grating 
h*H th ♦ u g °^ g / adiat,0n S ' de ° f the ,umines ^nce section consisted of another **** it 
had the trouble that part mark increased. ' 

[0032] Then the direct grating 4 is formed in the outgoing radiation side edge side of the 
aser beam from the semiconductor laser 1 in a package 2 in this example. Moreover, about 
ten sTth'aT an h g K ^ Pattem 3 gratlng 4 ' offse t angle theta is beforehand 

LsTinn of u + , PHaSe C ° ntra6t maV bGCOme 1 80 de * rees to the anchoring criteria 

n£ , T ' aSer ' Le - the hori2ont a' Position of a substrate 3. 

L0033] Offset angle [ of the above-mentioned grating 4 ] theta is explained based on drawing 

[0034] As shown in dj^wing_3 , the spot on the disk 7 for acquiring the tracking error signal in 
the case of carrying out the tracking of the disk 7 is irradiated in offset angle theJa L that 
an error signal may serve as the maximum to one truck 20. That is, for the distance x for 
mak.ng the phase contrast between sub beams from which the signal amplitude of a tracking 

sub°be S a e m SI " c ^7™ 1 80 degreGS ' ^ d ' StanCe ° f * a main » 
sub beam SI. and the d,rect.on of tracking of S2 is set [ a track pitch ] to x for p a main 

thT at th ,V Ub S l' interVa ' ° f S2 ' * is Sh ° wn by x= P/4 «nd offset angT 

theta at that time is tan theta=x/d. Theta=tan - 

It is come out and expressed. 

t C hf 3 nI hUS ' V 5 eXample ' Since the e ratin g 4 h as given offset angle theta beforehand to 
3 so ^hat^h £ nter,a h P0S ' t,0n ° f mould ^ bwr, i. e ., the horizonta| posjtion of a 
3, so that sub beam phase contrast may become 180 degrees, it does not need the 
equipment turning around a grating 4. 

I^S NeXt tH .! above -. mentioned oneway mirror 1 1 may have comes to rotate around the 

ESS T. *" ° Utg0 ' ng radiati ° n Mght ° f a one - wa y mirror 1 1 . .. shown in 'drawing 1 
LU037J That is as mentioned above, the grating 4 for sub beam generation is formed in the 

bsi°w n ?h T ° f ' aSer beam bun0h of *• above-mentioned mould type 

laser with offset angle theta. Therefore. in the usual case, if semiconductor laser 1 is fixed to 
an optical pickup by the substrate 3, since three beams M1 on a disk 7, SI, and S2 are 
irradiated by the truck 20 by the physical relationship shown in drawing 3 and almost optimal 
cont ast^iW ° n ? St t adjl ; Stment " - ~ dy ™> * * h-^^orms 3 beam phaTe 

cont ast *^*H a \ rackm i err ° r Si 5 na ' iS aCqUired H ° WeVer ' flne of 3 "-m phase 

MthZ^ T ? needed according to the error of each component part of an optical pickup 

to aZt then cL P ° S f f t h T 3 " 6 * '° ** — di "es based on opticals axfs. and 

needed 1 *h * \ , * luminesoe nce section 10 then, since an excessive space is 

rotatn ■ ! T ^ UPPer and '° Wer S ' deS 0f a package 2 in «*" t° o«ry out 
^on T adjUStment a " ODtlcal DickuD cannot be mad « thin to a limit. 
L0038J Then it enables it to tune finely by rotating a one-way mirror 1 1 around outgoing 
radiation light in this example, as shown in oVawingJ. . For this reason, the thickness of an 
optical pickup is not affected but the optical pickup of a super-thin shape can be offered 



[0039] Optical operation of the optical pickup which has the above-mentioned composition is 
\ fine tUning ° f ab °™ tioned —way mirror iTshafl be 

i 0 a?r1ed F outVc S m t° Wn J^f 0 ^ ' ^ ^ fluX ° f ,ight by Which radiation was 

MlTnd th! TV cT ^u t0r ' aSer 1 Denetrates a 4, it is divided into a main beam 

. M1 and the sub beam S1. These main beams M1 and the sub beam SI are bent with a one- 
way mirror 1 1 , pass along a collimate lens 5, and are narrowed down on the signal side of a 

f has th-Tt JeC > " ^ T" 6 refl6Cted " ght from a disk 7 Penetrates a one-way mirror 
11 has the ast.gmat.sm for focal error generation, and it carries out incidence to a photo 

acq"re 0 d by this" * Signa '' ' ^ ^ S '' gnal ' ^ RF (Radi ° *Wcy) signal are 

LTer b^min^ eX 0 plana ^° n ' 3 grat,ng 4 is attached in outgoing radiation side of the 

rnn/ i Package 2 by the optical pickup of this example 

Lrawl^ IS ' a ' th0, ; gh the insta "ation space for a diffraction grating was required, since the 
grating 4 as a diffraction grat.ng is united with a package 2, by this example, the installation 

oackLe P grat,ng i' S ° m . ,SSib,e C * e d,ffracti0n * rati "S is conventionally formed with the 
package 2 and another object and ]. Moreover, a grating 4 is maintained by the angle setting 

Iximum" mostly r ° tat '° n ^ ^ ^ ampMtUde ° f 3 traCking *™ Serves as the 

[0043] Therefore, it becomes possible to attain thin shape-ization of an optical pickup 

?nn^ n f, 0Pt,m,Zatl0n ° f the Phase Contrast adjustment in a laser beam 

L0044] Moreover, since the above-mentioned angle setting means consists of gratings 4 

formed to have anchoring angle of rotation from which the signal amplitude of a tracking error 

a Tser bLmisT'^H ^VT^ ° ptimization Phase contrast adjustment in 

a laser beam ,s attained from the beg.nn.ng. Therefore, the rotation adjustment of a 
diffraction grat.ng which was being performed conventionally is omissible. Furthermore the 
composition for rotating a grating 4 is also unnecessary. For this reason, complication of 
rnnTTf, ° an aV ° ided and sim P |ific at'°n of a space can be attained 

the olt^l e ° Ven * Can form s ° that r ° tation ° f 3 0ne -wav mirror 1 1 may be attained around 
m046l Fo Z r ° ted "f Ht 85 above - ment --d angle setting means, 

of lilt for nh ° Ut bV rotati ^ th e one-way mirror 1 1 for bending the flux 

traces ZrorT + ^^ent of the sub beam from which the signal amplitude of a 

track.ng error serves as the max.mum mostly, especially fine tuning. Consequently it can be 

I lTe e c a a TT m T C ° n o traSt 3dJUStmenf ° f 3 SUb beam ' and can ^ out compared 

oo^Tnl ! 3 6 2 ' S r0tat6d ' With ° Ut needin S a s Pace. and thickness of an 

optical pickup can be made thin to a limit. 

[0047] I Therefore, it becomes possible to attain thin-shape-izing and lightweight-izing of an 
[OS r P ' ckup - enab '! n g7 u timi ^on of the phase contrast adjustment in a laser beam. 

In H [Exa r P ' e , 2] lt W '" be 38 f0 " 0WS if oth er examples of this invention are explained based 
on dj^wmg_4 or drawing 7 . In addition, about the member shown in the drawing of the 

a Im! n ? ent l° ned + ! Xample 1 f ° r convenience of explanation, and the member which has the 

fnZoi mI ' Same S ' gn is attache d and the explanation is omitted 

LU049J The optical pickup of this example serves as a method which leads the return light 

or-way'tirror I?" 0 ' 0 ^ * ^ h0 '° gram e,e ' ment U ^ b ™^* b * 

S ^hfohctn in ' Ph0t ° deteCt ° r 9-12 f ° r detectin ^ semiconductor 

a subJtr at e 3 and th u I J? 8 ? COntro1 RF Signa '' and an error si * nal is to 
a substrate 3, and the mould of the luminescence section 10 in the optical pickup of this 

^^^^^t^l^t^^ 2 Wh,Ch tHe Wh ° ,e b6C0meS from a t^nsparant resin. 
roo?i 1 Z I I / 7 ° f an err ° r Signal is f0rmed in the luminescence section 1 0 
10051 j The grating 4 ,s formed in the end face by the side of. the flux of light outgoing 



radiation of the laser beam in the above-mentioned package 2 like the example 1. Moreover, 
the cylindrical shape-like attachment section 13 is formed in the surroundings of a grating 4 
- .so that a grating 4 may be surrounded. The cylinder-like hologram element 14 fits loosely into 
: this attachment section 13, and it is prepared in it free [ rotation ] around an optical axis. 
[0052] The hologram 15 for signal detections is formed in the edge of the above-mentioned 
hologram element 14. And it becomes possible by attaching the hologram element 14 in the 
attachment section 13, and positioning in parallel along with outgoing radiation side edge side 
2a of the laser beam in a package 2 to omit positioning of the direction of X-Y in the 
hologram element 14 which was being performed conventionally which is the right-angled 
direction to an optical axis. 

[0053] Generation of the hologram pattern of the above-mentioned hologram 1 5 is performed 
based on the optical calculation shown in drawing 5 . That is, it sets to the point L of a laser 
beam emitting light, the point P of a photo detector 9-12 receiving light, and the hologram 
side H, and is [0054]. 
[Equation 1 ] 

LH - PH=n^ (n=Sgm, jt=Jfcg) 

[0055] A hologram pattern is obtained by setting up the ******** point. 

[0056] And after creating the mask of the hologram pattern which usually serves as parents, 
an imprint etc. makes this a child and it is made to reproduce a hologram pattern. 
[0057] By the way, it cannot be made no adjusting to the focal error of a focal error only by 
positioning to outgoing radiation side edge side 2a (refer to drawing 4 ) of the laser beam in 
the package 2 of the above-mentioned hologram element 14. For this reason, as shown in 
drawing , 6 - ^ and ( b X af ter positioning the hologram element 14, rotation adjustment of the 
hologram element 14 is carried out, and a spot is applied on the parting line of photo- 
detector 12a and 12b for focal error generation. 

[0058] That is, when the phase contrast over the truck 20 between the aforementioned sub 
beam S1 and S2 is set as 180 degrees, a tracking error signal amplitude serves as the 
maximum, is stabilized most, and can detect a tracking error. 

[0059] Positioning of the direction of X-Y which could perform to focusing point adjustment 
of a focal error, and was being conventionally performed by this can be omitted, and the 
performance of an optical pickup can be secured. 

[0060] In. addition, the impression of not only a cylinder-like salient but the shape for 
example, of a cylinder is not necessarily sufficient as the attachment section 1 3 of the 
hologram element 14 in this example. Moreover, if the hologram element 14 can be rotated 
and the position of the direction of X-Y is decided, other structures are sufficient and the 
operation is the same. 

[0061] Moreover, it omits about the generation principle of the error signal by the hologram 
here. 

[0062] Thus, by using the luminescence section 10 as the mould type laser of the above- 
mentioned structure, as shown in drawing 7 , distance from a disk 7 to the undersurface of an 
optical pickup can be sharply shortened as compared with the conventional metal can 
package. For this reason, thin-shape-izing of an optical pickup and thin shape-ization as a 
product player can be promoted further. In addition, in this drawing, an objective lens 6 is 
driven by the actuator section (ACT) 1 7. 

[0063] Moreover, since the package 2 of this example is a flat resin package, if rotation 
adjustment of 3 beam phase contrast is performed focusing on an optical axis, a space will be 
too much needed in the thickness direction a rotated part, and it will cause trouble to thin 
shape-ization of an optical pickup. In order to prevent this, this example is effective, and 
even when fine tuning is still more nearly required, fine tuning of it is attained in the space of 
the above-mentioned thickness of the degree of necessary minimum to offset angle theta. 



[0064] simple in the sub beam S1 and the phase contrast adjustment of S2 to the truck 20 
which can be called greatest weak point of the 3 beam method for acquiring a tracking error 
• .signal by this — or it is omissible 

•- [0065] Thus, the method which leads the return light from a disk 7 to a photo detector 9-12 
by the hologram element 14 after branching by the one-way mirror 1 1 was used for the 

-.optical pickup of this example, and the package 2 was equipped with semiconductor laser 1. 
And while a grating 4 is attached in the outgoing radiation side of the laser beam in a package 
2, the cylindrical shape-like attachment section 13 was formed in the surroundings of the 
grating 4 in this package 2, and the above-mentioned hologram element 14 has fitted loosely 
into this attachment section 13 free [ rotation around an optical axis ]. 

[0066] For this reason, positioning in the direction of X-Y of the right-angled direction to the 
optical axis of the hologram element 14 becomes possible automatically by attaching the 
hologram element 14 in the cylindrical shape-like attachment section. Moreover, rotation 
adjustment of a light-receiving position is attained by rotating the hologram element 14 
around an optical axis within the attachment section 13. Furthermore, it not only makes an 
adjustment process easy, but the reliability after fixing improves. 

[0067] Therefore, simplification in the position of the hologram element 14 and rotation 
adjustment can be enabled, and thin shape-ization of an optical pickup can be attained. 
[0068] [Example 3] It will be as follows if the example of further others of this invention is 
explained based on drawing 4 and drawing 8 . In addition, about the member shown in the 
drawing of the aforementioned example 1 for convenience and example 2 of explanation, and 
the member which has the same function, the same sign is attached and the explanation is 
omitted. 

[0069] In the optical pickup of this example, as shown in drawing 8 (a) and (b), semiconductor 
laser 1 , the photo detector 8 for laser-power control, and the photo detector 1 2 for signals 
are attached in the package 2 at the substrate 3. And the photo detector 1 2 for signals is 
mounted in parallel, i.e., horizontally, to the 3rd page of a substrate. 

[0070] In the above-mentioned composition, with a diffraction grating 4, the flux of light by 
which outgoing radiation was carried out from semiconductor laser 1 is divided into the main 
beam M1 for the aforementioned signal reading, the sub beam S1 for detecting a tracking 
error signal, and S2, and reaches on a disk 7 as the zero-order diffracted light of a hologram 
1 5. The flux of light reflected by the disk 7 returns through the same path. 
[0071] By the hologram 15, the flux of light which has returned branches as the primary 
diffracted light, and does not pass through the field of the diffraction grating 4 for three 
beams, but advances into a package 2 as it is. Here, when it fixes a photo detector 1 2 to the 
above-mentioned substrate 3, in order to make it a photo detector 12 become a 
perpendicular mostly to the primary diffracted light as shown in drawing 4 , after bending a 
substrate 3 in part and processing it, it is necessary to fix a photo detector 12 in parallel to 
this bending side. 

[0072] Then, in the optical pickup of this example, in order [ of a substrate 3 ] to avoid 
bending processing in part, as shown in drawing 8 (a) and (b), it is in a state without bending 
processing of a substrate 3, and a photo detector 12 is fixed to the 3rd level page of a 
substrate and level parallel. In this case, the total reflection mirror section 18 is formed in the 
upper part of a package 2 so that the signal light from a disk 7 can be received accurately, 
namely, so that the signal flux of light from a disk 7 may carry out incidence to a 
perpendicular to a photo detector 1 2 mostly. And the flux of light of the signal light from the 
hologram element 14 is once bent by this total reflection mirror section 18, and is led to a 
photo detector 1 2. 

[0073] In addition, an impression is formed in package 2 the very thing, and the above- 
mentioned total reflection mirror section 18 can be considered as an inside total reflection 
mirror, or may obtain internal reflection at a mere flat surface, without forming an impression • 



etc., and may lead the flux of light to a photo detector 12. Furthermore, a reflected type 
hologram may be formed in the field to which the flux of light hits, and the flux of light may be 
* Jed to a photo detector 12. 

-'[0074] Thus, the total reflection mirror section 18 for the optical pickup of this example 
reflecting the primary [ **] diffracted light from the hologram element 14 in the interior of the 

-.above-mentioned package 2, and leading to a photo detector 12, while a photo detector 12 is 
formed in parallel with the field of a substrate 3 in addition to the composition of an example 
2 is formed. 

[0075] For this reason, bending processing is avoided in part, while aiming at a cost cut by 
[ of a substrate 3 ] simplifying the composition of a substrate 3, semiconductor laser 1 and a 
photo detector 12 can be allotted on the same substrate 3, and the good signal flux of light 
can be received. 

[0076], [Example 4] It will be as follows if other examples of this invention are explained based 
on drawin g 9 and drawing 1 0 . In addition, about the member shown in the drawing of the 
aforementioned example 1 for convenience or example 3 of explanation, and the member 
which has the same function, the same sign is attached and the explanation is omitted. 
[0077] The optical pickup of this example forms the lobe 19 of the shape of a semicircle pillar 
centering on the optical axis of semiconductor laser 1 in the undersurface of a package 2 in 
the mould type laser with which the mould of semiconductor laser 1 and the photo detector 
1 2 was carried out, as shown in drawing 9 (a). 

[0078] Moreover, as shown in drawing 9 (b), corresponding to the lobe 19 of the shape of this 
semicircle pillar, the housing receiving part 22 of the same circle configuration is mostly 
formed with the lobe 19 of the shape of a semicircle made into the radius r from the optical 
axis of the above-mentioned laser beam at the housing 21 of an optical pickup. In addition, in 
this example, although . the lobe 19 of the shape of an above-mentioned semicircle pillar was 
formed in the undersurface of a package 2, it is not necessarily possible not only this but to 
form a lobe 1 9 in the upper surface of a package 2. 

[0079] The above-mentioned composition enables it to tune 3 beam phase contrast on a disk 
7 finely. That is, as shown in drawing 9 (b), a package 2 can be slid focusing on the optical 
axis of a laser beam by the housing receiving part 22 of the semicircle pillar formed in 
housing 21, and rotation fine tuning can be performed. 

[0080] By this, adopting the mould type laser which can constitute the thickness of pickup 
thinly directly, the 3 beam method for being stabilized and being able to detect a tracking 
error further, can be adopted, and sub beam phase contrast of the 3 beam method can be 
adjusted easily. 

[0081] In addition, this invention is not limited to the above-mentioned example, and change 
various by within the limits of this invention is possible for it. For example, although the 
semicircle pillar-like lobe 19 was formed in the undersurface of a package 2 in the above- 
mentioned example Not as the thing to limit to especially this but as a thing which fulfills this 
operation and effect, as shown in drawing 10 (a) It is also possible to set on the mould type 
laser with which the mould of semiconductor laser 1 and the photo detector 1 2 was carried 
out, and to form the salient 24 of the shape of a pillar which makes the optical axis of 
semiconductor laser 1 an axis in both the outsides of the package 2 on the extension wire of 
an optical axis. In addition, the cylindrical shape-like attachment section 13 is substituted for 
the salient by the side of the outgoing radiation of a laser beam in a package 2 at this 
example. 

[0082] By making it such composition, as shown in drawing 10 (b), by sliding on a package 2 
inside [ 23 ] a V formed in housing 21 -character type proposal, similarly, rotation fine tuning 
of the package 2 can be carried out a center [ the optical axis of a laser beam ] to having 
mentioned above, and the sub beam S1 and the phase contrast adjustment of S2 in the 3 
beam method can be. performed in the state where it was stabilized easily, with it. 



[0083] 

[Effect of the Invention] As mentioned above, the optical-pickup equipment of invention of a 
* -claim 1 is the composition that the angle setting means for maintaining this rotation grid to 
-"angle of rotation from which the signal amplitude of the above-mentioned tracking error 

serves as the maximum mostly is established, while a diffraction grating is attached in the 
-i outgoing radiation side of the laser beam in a package. 
[0084] Thereby, although the installation space for a diffraction grating was required, since a 
diffraction grating is united with a package, by this invention, the installation space of a 
diffraction grating is omissible [ the diffraction grating is conventionally formed with the 
package and another object, and ]. Moreover, this rotation grid is maintained by the angle 
setting means by angle of rotation from which the signal amplitude of a tracking error serves 
as the maximum mostly. 

[0085] Therefore, the effect of becoming possible to attain thin shape-ization of an optical 
pickup is done so, enabling optimization of the phase contrast adjustment in a laser beam. 
[0086] The optical-pickup equipment of invention of a claim 2 consists of diffraction gratings 
with which the signal amplitude of a tracking error was formed to have anchoring angle of 
rotation which serves as the maximum mostly for the above-mentioned angle setting means 
beforehand in optical-pickup equipment according to claim 1 as mentioned above 
[0087] Thereby, since the angle setting means consists of diffraction gratings formed to have 
anchoring angle of rotation from which the signal amplitude of a tracking error serves as the 
maximum mostly beforehand, optimization of the phase contrast adjustment in a laser beam is 
attained from the beginning. Moreover, the composition which may rotate a diffraction grating 
is also unnecessary. For this reason, complication of equipment can be avoided and 
simplification of a space can be attained. 

[0088] Therefore, the effect of becoming possible to attain thin shape-ization of an optical 
pickup is done so, enabling optimization of the phase contrast adjustment in a laser beam. 
[0089] As mentioned above, in optical-pickup equipment according to claim 1 , the optical- 
pickup equipment of invention of a claim 3 is formed free [ rotation around the optical axis of 
the mirror reflected light ] for a one-way mirror, and the above-mentioned angle setting 
means is constituted for it. 

[0090] It can carry out by rotating the one-way mirror for this bending the flux of light for 
phase contrast adjustment of the sub beam from which the signal amplitude of a tracking 
error serves as the maximum mostly. Consequently, it is still more accurate in phase contrast 
adjustment of a sub beam, and can carry out, without needing a space. 

[0091] Therefore, the effect of becoming possible to attain thin shape-ization of an optical 
pickup is done so, enabling optimization of the phase contrast adjustment in a laser beam. 
[0092] The optical-pickup equipment of invention of a claim 4 is the composition that the 
cylindrical shape-like attachment section was formed in the surroundings of the diffraction 
grating in this package, and the above-mentioned hologram element has fitted loosely into 
this attachment section free [ rotation around an optical axis ] as mentioned above while the 
above-mentioned diffraction grating is attached in the outgoing radiation side of the laser 
beam in a package. 

[0093] It is applied to the optical-pickup equipment with which this adopted the method 
which leads the return light from a disk to a photo detector by the hologram element after 
branching by the one-way mirror, and the package was equipped with semiconductor laser. 
And positioning in the direction of X-Y of the. right-angled direction to the optical axis of a 
hologram element becomes possible automatically by attaching a hologram element in the 
cylindrical shape-like attachment section. Moreover, rotation adjustment of a light-receiving 
position is attained by rotating a hologram element around an optical axis by attachment 
circles. 

[0094] Therefore, simplification in the position of a hologram element and rotation adjustment 



,is .enabled, and the effect that thin shape-ization of an optical pickup can be attained is done 
so. 
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-^2g#cc< t^^isltLrrtH^SStS 7-iTI) 

[0 07 4 ] C^ct^CC. *^*fe«^*tr^ 4?T^7" 
ti. Htfe«2C!){f|jJStClJD^T, ftjfcS^^ti. S1g3 
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[0 09 2 ] |g*3S4<^>*W^*t 4 ^ ^T^^Bti, 
WJb^J: ^cc. ^--^ ^-^>icfcW*u-ifjfe<odd»-lWJti: 

40 [0 09 3 ] CtttcjrO. 

te4St4 0 ^D^^AK-f-STRflSCrtX-'^MtOH 
0K|gll53ii-4C4tcj:-pT, «*f4B<^lsl*RlBi5ASpl 

50 [0 09 4 ] Lta^"C. ^D^7ASWfig5y'l51 



C«) »BB¥7"2 3 5 06 0 

13 14 

[02] ±sa* tr* >r ^^4Bao±*«iSftsrMai: [010] ±te*e? t?y 

[S3] ±ia*t'^ ^Ty^asaccc h7?*>ysn <a) itssa, ( b M^sar**, 

<x$<rMfe*^^tWmmr:ihh 0 [011] SE*ffl*;S*%oDr&0 . £7 





1 




[05] ±Sa5fva^^Ag^<D*a^^AK^->«:^ 


2 




jst -s fc tf>o* ¥jsa * ^--rsfliHia r- * 


3 




[06] ±IB^P^^^^^0^*^T^^r.3b 


4 






7 




»jftl2, (b) «*a ?7 ^(CtJtU*D j^7i,© 


9 






1 1 






1 2 




[07] ±12* ? * r ^ ^sia<?>± ^ rmm 20 


1 3 






.1 4 




[0 8] *^|B©3^«Cfft©^afe«tC4(5W-5jt:t> 2? 7 


1 5 






2 0 






24 


ma 



im\) [02] 




IffiW 7 -2 3 5 06 0 






«Kff7 - 2 3 5 0 6 0 



